Podocyte foot process effacement in very early phase of passive Heymann nephritis is not a prerequisite for proteinuria.
Although foot process effacement is a characteristic alteration of podocytes in the proteinuric state, whether this is the cause or the result of proteinuria is not understood. We studied the morphology and molecular background of foot process effacement in relation to proteinuria, using the passive Heymann nephritis (PHN) model. Foot process effacement was evaluated by electron microscopy. C3 deposition and the expression of alpha 3-integrin, a major adhesion molecule of podocytes, and actin cytoskeleton were examined by immunofluorescent staining. alpha 3-Integrin was also evaluated by immunoelectron microscopy. Western blotting was performed to examine whether anti-Fx1A recognizes alpha 3 beta 1-integrin. Foot process effacement accompanied by decreased expression of alpha 3-integrin was already observed from day 1 after the injection of anti-Fx1A, but albuminuria was not observed until day 5. Complement activation, a key pathogenesis in PHN, was estimated to occur from day 2 after the appearance of foot process effacement. The degree of foot process effacement had not changed before the onset of albuminuria, while after the onset of albuminuria it significantly deteriorated with increased expression of actin. By immunoelectron microscopy, alpha 3-integrin decreased exclusively at the site of deposits. Western blotting showed anti-Fx1A recognizing beta1-integrin. These findings indicate that complement-independent foot process effacement related to decreased expression of alpha 3 beta 1-integrin in a very early phase of PHN is not a prerequisite for proteinuria, and the deterioration of foot process effacement related to actin reorganization after the onset of albuminuria might be a secondary response to proteinuria.